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[\ %\ J! , " ! 1 

' c >i highly concentrated carbon dioxide (CCfes asubor hydrogen sulfide (IbS) 
dawn a gaseous stream eeatuprising an absorption step of bnogiog die gaseous stream 
rata gas-liquid contact wife an absorbing fluid comprising ao aqueous solution 
comprising at least one selected teniarv aikvbnnine. 

e> : .v- m mo t duo 'i nmwwKdiy 

from high-pressure natural gas to produce 1 *. natural gas, whereby the separated 

au t 'o v t, r \ ).>;ic^ ttc el .\ oeocf! mil fror 

e t t e x i n ternary oi co en 01 store; : ni i t h 

1b a subsurface structure, it is said than by empkyying a specific process using, among 

ariotis sbs( rbi? s mug an ~ 

eaded physical absorbing power characterized by tire marked tempera due dependence 
of saturated COg absorption level, CCg having a much bigher pressure than that 

-> j * ^ * s.u - b nonet ItlOIi 

ft equipment bum used in conventional systems. In particular, US 5 : S53,680 is 
concerned with a process for fee removal of highly coimenrravecl Coy from high- 
pressure natural gas which comprises an absorption step of bringing high-pressure 

jams gas bin a CO.-; par rub ores f 2 kg.da i der as 
fcg/cm" or greater (the term "pressure' 5 meaning an absolute pressure) , gas-liquid 

o , i ^ v. f v s if wng c * c 

of which the difference in saturated C0 2 m me .level between 40°C and 120 D € is 

h.i tr^it i w m - a; N 'i.i a * L \ ~ - - 1 d " - r fv " r ^ " 
highly concentrated CO* present in. the high-pressure natural gas is absorbed into the 
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CO ea abac nail dropo 5 ^ral gas havi x a redue, CO.". * - 

[ .' , V) • ... ,. ts^A ■ and a regeneration step of bearing the CQj ••rich 

of i 0 kg/em 2 or greater is liberated and a C0 2 -lean absorbing truui is rc ^ a ^^ 
recycled, fer use m . - > o* • n Bssfls ot bK »H -be * * a ^ *o ? 
the oroeess of US 5 ,853,630 include an aeaaeous solution of ■N-roethyidiethanolanane 
( ¥PE 41 a i solution of methanols, oe. and an aqueou. o • < ^ < 
cartoon^ «W < ? i<N fes 10 ^ 1 ^^s) 

oide-i ±escU-« 



noniei- 



trnrifk atioo oS gases naming acidic V**«*f ** 

natmi a g SS free of carbon Stafcfa. The poivAjte polypes « of tte — ' 
formula 



b Is 2 or 3 j 

the R 1 « » is h >' droger ' a>d * e ° thSS ^ y " 
and . 
K h rt , ,eo c y «. b o-<- * CU * 
t , fe -j» * »c Hon comprises one Dm ore po >mu« s) o 

solution o f ti is p< >b i ousel s 1 oi fetmula ( I), 

fcV , ., * e . o e e < . . - ' ^. u^eeO 

stream bv employing m absorbing Arid compdsmg an aqneoc, of at least one 

ct i Turtl ar ^ « *e rhes, select cil y dkyk * 
0 - • o araad gas and may *c employed al bigfe concentrators, m 

. 4 a aa^-ne- 

example, at cooceinranor^ ui aoovc 
s,r ^o - ^-"^ ' 

} aanosptene pressure, preferabVv atpicsw ic of aoove S I: cm I: :a-^> » o. lc- 
than iO kg/cm 2 (absolute i. 

1 ho - a,-u,roioe *c lb, proco'- x v ero,-,i ti^c i« pn-^dt- a pn-ee^s tor tne 
removal of an acid gas from a gaseous feed srream eompriaiug: 
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* * fVN s-d -tr ,ir nn< m > < ' 1 

T 0 ^ * "> 1 * ^ v. ,as' rt « * <. ^ 

■ stream is absorbed into the absorbing fluid to produce (a) a refined gaseous stream 

•> ' ^ 1L — ^ o' " t 

alkybmune selected from the group consisting oh 
doinnnes of formula I 

(:r ? ) 3 n(ci 2 r 3 )^(r ; ) : > i 

mimes o or 

rod icii i .rmos of formula III 

R N \ C I R 3 »n * !(C V bR)s :;b:-R') 4iK fe SI 

m\l ctd f\P oK >buml nrobmsl; each Rf is 

m.mem . , - o , s , „ ig , - et q 1, ethyl r > < t u - * 

3uty? iiuylor-.-h < 00:10 y. toe t s momrw hb the or? c; 

torn form a facta e ri _ < pwole ring; R dR' arc - dent 

^ " < - era thy! o , , ! - . v t o 

- uv v. o ^ o x< i v u ' ^ ion ' tod ml. 

however, it is preihrrred that R- and R are each hydrogen and n is an integer from 2 to 4, 
p-eie 

- o ! i -< ?T ~ e s ! - ,! 

pb 3 eb> a a i - > jg 5 i 1 

liberated and an acid gas Jean absorbing fndd is regenerated ami recycled for use hi She 
absorption step. 

The gaseoas feed stream may be a high-pressure gaseous feed stream, for 
example, a high-pressure natural gas stream. Alternatively, the gaseous reed stream 



essure gaseoa eed stre ex iiple, a combustion reamr. ai 

apovv static orrefliier} B> yh-rres^rc p^Cv feed stream & metssi a gasei s 

n (absoh ie p es rare} c gi *ie 
content of !% by vohone or greater, preferably of 2 % by volume or greater. By low- 
o v. <■ ^ .-\ » ^ s m - : - ^ - < " " v ? r~ n - - ^ 

V \ ^ - ' " " - 1 

md h; k yea sidphnk. 1 ypically. vfe high -pressors gaseous feed ccr: -r fee few- 
pres uega ecus feed sn am contains bob; bond is and Irogen sulphide 

is b the range 1 to 95% by volume Typically, an unrefined high-pressure natural gas 
$ttcimcompn*t- ItodO % by volume earbo? k -refer 3 25%b? 

fer exaugfe Id to vohnr.c. buhabb . the amount of hy > > "> ^ 1 

ji ^ £3 gas stream is .it \ " < '< > ' 

ppmvb. Where the refined high-pressure natural gas stream is to be transported through 

pipe me, for exampl o rm elect it ? &g >ower si - fen >r to a dt mesne gas 
distribution system, it is desired t^-fcsdace tbe\ai»<H»H i <> s " . uxnu s me rsfiueu 
high-pres I gas stream to a level of ss » ' " % grabiy less 

uar » : x-d.ai Nji'iat>iy.ti» amount of ojk^oacii .\tdemtV 
pressure natural gag stream feay be iferther reduced using the process of the present 

v. * here the ref ^ v 

employed as a feedstream to a etybgenie processing mat foi ;e<\ * e . o, 
natural gas (L'NCJg it is desired to reduce fee amtiragt of carbon dioxide in the refised 

V„i ' v v. ; K . JS " \ - ~ X " - 

of SOppmv or less. In both cases, it is preferred to reduce fee amount of hydrogen 
sulphide in the refo sure iturai j is stream to a level of less than 10 pprnv, 

oi or ; irerei > ; ppn ^ ra Less 

The amount of carbon dioxide in the low-pressure gaseous feed stream is at least 
1 .5% by voferoe. Suitably, the amount of hydrogen sulphide in the low-pressure 
gaseous feed stream is less than 0.02% by volume (less than 200 ppnav r ?reierab!>% me 
o o - ' - , ^ v v <ee.%, a 

Opp m ~ ral ! t% " ~ N " wmmt 
of hydrogen sulphide in the refined low-pressure gaseous stream is reduced to a value of 
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k> m lOppu nor, nrema: m v or less 

Preferably, the absorption step is earned out at a temperature of from 20 to 
70°CX v example, 3;) to 50*07 

a v re gas 9 ;UJ stream ii» m a presqir*. < 

example in the range -U a " eg em :. mbau pressure) 

brercmblm the lorn-pressure gaseous feed stream is at a pressure of less thao 3 
- ' ^ ao t % s ^ m < '-so' v. 

The absorbing hnid used in the process of the presera <- v , comprises an 
10 . « m > - s L -\n ^ k « - f, r* [ A i C ' i f ^ » a<m- 
\ q\v<> s jl a m .olvav ? f hand - dec .tee-cu a. x r :x >, bii w n do; errbaa 
a ! . e > a < (t ^m w >vj t 1 > b ^ v 

more * b at heme 50 % by weight, most preferably greater thao 60% by weight, 
> . b< aai >ui mil Hon mayhaveva tertian bk hue eooeentration in 
tee - 1 ^ t , > ' m o <« pT • , -jb'y in the range 62,5 to 90% by v. eg*::, more 
patferably m the range 70 to 80% by welgfct, for example, 75 % by weight 

?v hare , s <. * 5 r t 2 ae c s rtion f 

a i iC acid gas licb absorbing rkud ma> 
— * em-, v a - a a . •> -*re a am\ e ermosgbei .e p- .snm m r ex a r a, e 
20 pressure. 

Orefcaabb t- and of moles of has gemm >er litre i -on j i a 
' N * v ' ~ > m ^ toe 

' s t ' 1 - - ' 1 - <■ ! * > v anims^ x 

- ' . ^ weight of 

25 tertiary alkyhnnme. For example, the number of moles of baslo groups per litre (B) for 
an absorbing fluid comprising a 75% by weight aqueous solution of 

, - b <* 'Od^ \ H 

* > - ^ *i * v i; v. , x - , w: \ t v v. <. i a ly smn- - 
s > v - ber 5 c m eti* aa ?.r< tps i e tsrtiar nin 

30 ' i> > * " „ c - <mi g i -• t v m 

than 60:1. 

l a^ d . m>> -a:ines of fermukM include k. f r - . a, 

i-straed I n Letiaetkyi-O- > 



o : "v- 1 tetrametayhl 4-, <^ r % ^ ™s -e 

, - 1 1 - t nnnieo%-r .-v. termed : - , ^manecbanj' c i-rrre- of arable 
in m im t f * mi ila 0 include peniaraeihyidiechylenetr amine. 

c c * 0 o . _ ; ~ 

iijcliide * * v v v. and - ' ^> 

Optionally., the acpaeous amine someon may eompnse a feather absorbent 
st%me '-on tec g N r v ^iv > v -^< - o s ^ ml fe 

, am i v > » « " . o s N 

concentration of the optional further absorbent in the aqueous amine solution i? in the 
range I to 40% by weight preferably 5 to 40% by weight. 

n is else envisaged that an absorption promoter (e.g., piperaauie) may be added 
,v ileaqa i e m ^ > 

rrot.i r ae.mm e end no > - r'l e r. gee i a v 

,i v d " ,m u - e a o , v ns 

il;otC aosv: ^em -a t ^ j mm es>mm „ e 

} - ^ - > , a ; „ u - e 1 

1 j w n i :lo \ v<!o s'iho* . -~\ >\ > > , ; 

t i d a»d rec> ded for use m &e ab? o 

in the regeneration step, the acid gas nee absorbing ifeid Is preferably heated at 
a p?«s;?5:re of at least;- 3 kg/cra 2 lubsoUncl. more prcitra ! 
.row pxcitntbly at a preos s> * ok^'cn* (ab*o»i n 
of at leasi s 

< . — morn. It is particularly preferred ,m : mo 

wo ^ " , n a i o- - o-. s -n a* a pi^aio .a; - » * 1 > 
{absolute v. * i r.absure m the range 5 to 9.5 bar (absolute).. Where the 

gaseous feed stream is a low-pressure gaseous feed stream, b is necessary to increase 
- v «. v ! - * - f m 

It is preferred that the aetd gas neb absorbing fhhd is heated in the regeneration 
i rOs. tt. a mr- 1 mfe * 

250°% 

fen <m \ i"h)Ti'"i\v o t s 
i d > l m « -i-m T u }~fean i. - vis 
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gas asih win hi sample, at $ rekt mT mgfi 

temperature and a relatively high acid gas partial pressure. A former advantage of the 
abscnbmg .fond employed in the process of the present invention is that the selected 
tertiary ahcylaamma have higher stabilities at the heating temperature of the 
5 regeneration step than - amines disclosed in US 5T53g580, Yet a suither advantage of 
the process of ^ present Invention relates to the acid gas loading - amine. 11m 
selected ternary , , a< empioyed in the process of the present invention has a 

high acid gas loading and hence for a given concentration of acm gas in the gaseous 
feed stream and for a given feed rats of the gaseous feed stream to the absorption step, 

c , , i , k mpmsm.tt - - 

absorbing fluid consisting esserrdaiiy of an aqueous sohnion of MDEA. the rate of 
recycle ef the absorbing fhrki to the regeneration step mag be reduced by up to 45%. 
Preferably, the gaseous stream comprising the acid gas that is liberated daring 

15 mm^mm am m lt „ lK )v> ^ „o c v i — ,->e L > *■ m 

. - - v i - v . , ^m n - . - ^ -- > ; - p ee mt, a 

hydrocarbon bearing subterranean formation, in particular, an odfoearmg of aerranean 
ibrmation for me purpose of storage ami/or enhanced oil recovery. The liberated 
gaseous stream will, require pressurizing ie a pressure that is sufactentig high to permit. 

20 . v vund zorae. However, aa advantage otfoarryou; «»ai vac- 

regeneration step at above atmospheric pressure is thai low pressure stages of 
- •> i cos v e~ e v 

pressure off kg/cifo (slxafoaie) permits at least one stage of compression to be 

^ - Cv , , > , t i . 1 - a " ^ - ^ 

25 <v 1 ma,- mem * , c , i lert. , m> - eraimg foe 

i i_ ^ ai am. -> s\ e\ m 

it Is also envisaged that the process of the present mvenoon may he used to 
produce a purified high-pressure carbon dioxide stream for use fn enhanced oil recovery 

30 ' ^ >i > in , v- , v « , t it \ v 

s - aessure eaioon u c ^Ac m- rp > 

: ?o ioo s 8| Tints, til; gas oi s fe« v 

stream may comprise a high-pressure gaseoas stream having a carbon dioxide content of 



95 >y volume, preferably 50 to 95% by ^ ume, tor example. to 95% b; 
« d > . ^ ~o' * I _ 1 , v „t carbou dioxide sireai-i „ » ^ . ~ ' ■ 
m-a; * 1 ^d o, e n o ^eretl m the re-- \ < - _ - o T < so \ e, h< ,a 



s N " car i;oxkio i >.; 0 e gas that ema'oaa nto m s nyrmnearoon 
formation during enhanced oil recovery (i.e. during a carbon dioxide Hood). 

removal of an acid gas from a gaseous teed stream compncing: ( A) an absorption step 

' > V * N hi " . ^ _ - i 

whereby at least a portion of the acid gas present m tde gaseous stream as absorbed into 
the -absorbing bind to produce bo a refined gaseous stream having a reduced acid gas 
0 ^ t > k - t , - 1 ^ x , < a , 

i ' ec group 

v V 5 , <g 

diamines of formula! 

(R J ) 2 N(CR 2 R 3 )«N{R } )2 I 

where each R ! is ind pcudenth a substituted or msubs&teted C -( alky!, 3 , 
methyl, ethyl mpropyl, bpropyl, n-kityl, i-hutyl or t-btstyl or, alternatively, the two R 5 
grmapom^ „ nurogeu atom * . > . 

^ V ' ' \V * > ' v< v I Oc ibb 

stega: ore > prefer i a - 
Masakes of formula Ha 

*R b \ FR ,XaR ; XCR R JnN(R : Ha 

where R"* is a substituted or unsubsthated C-> - C 4 adcyL preferably ethyl, n-propvb x~ 
propyl, r~eat i-buiyl or abotyl; each a is independently a smbstirated or 

substituted ( -< die , preferab n ' > rb a prop v; ro a ~ up 
ort-buty 1 n + £ 1 aoBdgi gen atom form a 



wo : 4 ^ w - 



heterocyclic ring, for example a pyrrole ring; R" and R' ar independently a hydrogen or 
i Cj - C 4 alky! group, p a t t * Ut 1 ^ ^ 

rdroi.ro . , n a: 1 opr.' : w : a : pwf.ra^h 2 lo 4; 



k \\ s k V s "v 1 V * lib 

where dp is & substituted or emuhstiuited Cb - C 4 alky I preferably methyl, ethyl n~ 
h bwrop i i 1 - ependerrdy a siihsrbxPed 

s x ! f mH ano 

- , > - . ^ ; ton form u 

v ocyolic rin r example &.pym>le ~ ^ 

a Q - C < aP.v w^ v "*v ^ - ' y: or ethyl, andean . 5 :b t d R noms are the 

s < ii « % - e.e'cabdv 2 >o 4 at < 

triamrnes of .formula lie 

. R * : \ « k 'R dC \ . tp i v R*R*),N(R 1 h He 

where R is a sabsmoved or uasabsdtuted hh - , alkyl preferably methyl ethyl i 

i t ^ - * . v i . r > tat tea oi 

onsubstituted Ch ~ lid ahhyh preferably methyl ethyl, n-ptopyh rprapyp e-baryp i--but.y! 
or ihautyi or. akeoaanvel w the two b* prelaw together with the nitrogen atom form a 
d ' e nag, tor example a pyrrole nag; t ' and f are independently a Ch - Cd 

pa wh v e d eae < ' i c count < 

different and n is an hamper mm I f < 4. preferably 2 to 4; 

^ . ^ VN to 

m 1 ) 2 N(CR 2 R 3 ) n N[R}(C:iR"R v HI 
where each R is mdepesdmtly a sabstitoted or liBsubstitsited C; -C 4 alkyl. preferably 



m prop>! -butyl bbutyi or t-huo . 1> epeeu 
cd or ^bstituted C, - C, alkyi preferably methyl, ethyb a-propyi, optopyh 
: ;>r ;..kv.jy % : 0 r alternatively, the two R 3 groups together with the nitrogen 
, ^ ~ ~ . _ y ^ <rt >- ^ • 

s, --. , <^ . - > y* 



b | gej r , s ( d y up o. cab?; on ySo c m„ am « 

o v\ 105*1 Mirtcixf** 
(B) a regeneration step of bating the acid gas nob absorbing fluid < atmospheric 
\ o w y e , snv a gaseous strewn comprising the ac.d gas is i berated ' > acid gas 
t t , _ c c< :< ^ - **W T 3f 

v n , N ^ ~, r ^ ji,xv^ o o- "d"- 

p , £Ser vemio s specifically described belov, i r-r^cneu to ryjun. 

3 refined latur gas; c 1 s ibs< ng < 3 ^ " 
htntq " immtmattntm 8»«»cid gas lean absorbing fluid; 9 a cooler Kb an 
,< erh< ad condenser; 11, a separating dram; 12, a compressor: bb big j pressure acid 
L < , toiler Bi way of example theeond ions for removing ac gas iron 
, , , - *%,^t-*~«tvi<w>- h 75 wt, % aqueous sohJtio» 

of pentamethyldiethyie.nerriarnme (PMDETA) as absorbing fluid are given oeiow. 
Natural gas 1 having an acid gas content of 12 % by volume, a pressure of 4 1 legem* 
and a temperature of40°C is fed to the lower part of an absorption tower 2. This 
absorp tion tower 2 contains either trays or a packing materia], for example, an irregular 
paekmr, natenal so that the ascending navurai gas -bi err . ,«o riunuem g,, bomb 
contact with an acid gas lean absorbing fluid fee to the uppu- pari thereof. J le refined 
Batumi gas 3 hm^b^ ^M^Mm &f ^on^ct with the acid gas lean aosorbmg 
fluid, which now has an acid gas content of 2 % by volume, a temperature ot and 
s m ^ o ' ~i i kg'< oi is discharged horn the top of absorption u w * 2 On t othei 
the ccd I . lean absorbing fluid having absorbed acid gas turns into an acid gas 
n , h y^ r .- <_= a. which is transferred to a regeneration stage and regenerated 
therein. 

^„ ^ t d ~ , o:i, J lo-or hunNis>afc- * ~- ^ - ^ 
nl, , ,y, ,, \\ ub t fer * i i w > w :i ^g flui ? v hue >, d be :b s ft ,d i acr, 
un-er heated beater o rising a heat source, tor example, steam, and then fed to 

10 
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•regeneration tower 7 thai is operated at a pressure of 5 to 6 kg/era" (absolute). The 
mm ^ i p a a e v. o * ^ - , o s. v m 
produce as acid x.u lorn alxsod^na " n the xxxxmxma tower is also provided 
I > - <- ; s s c u^ ; c m , i ^ ' x . U 

5 v.o ' > ^ " ' " * a - s 

v/h as - : s 5 to 6 kg/cii = en per tre > 

< V < \ S _ V v ^ I - v. S „ S N 

< o wu : xo , ■. - ^ ' > > s . a v o 1 ! 

- uatos Io\> 

1 0 pressure corruwession demand. The resulting high-pressure acid gas s used for the 
purpose of terhary o;l recovery or is stored in a suitable submurtace structure. 

On the other hand, i&e-aofcjps \ mn absorbing ftmd S withdrawn from the 
- )W ■> ! » <. Ohv i 

heat exchanger 5 by heating acid gas rich absorbing fluid 4 as described above. The 

15: acid gas lean absorbing fluid 8 is then further cooled with a cooler 9 using air. cooling 

< or, vuv^eu v t< v uulo o <a .'po«-'>, < Tk j oi towe* 

The invention will be ihusirat.ee with reference- to the following Examples. 
■■r -aias 

20 oi soamw, <A a i 

manually adjustable piston. The inaxunurn distance through which the piston could 
; ■ s \ > *h i., - . , e xo e ^a u" t * . 1 

T ■ re a. e volume of 570 curt The pressure vessel had a ma.xmn.sm operating 

s , t x - , , t a,e-a j. on 

25 c x N ■ ■■ ■ a a ted v> as mrrexe - - i t uW , 7 w 

v n u u s - v- 5 - <. o 

a 3 o v ! o - x v. 

fcroduu i absorbing fluid e b water to re 

mm „ w U > , n- n x 

30 x - - . up t to ( xrxx i 1 x- -x ^ xi^ m ?ma 

to minirai.ee dead volume losses. The vessel was placed in. a metal shroud. Beaded 
rmaam wire ■ > ■■ipped around the mesd abroad .forbearing the .m ham tbtuud 
between the vessel and the shroud. The shroud and its heating wire were covered with 



The sequence of operation of the pressure vessel was as followed: 

1. leacmekur vph a- to .:>.. -v„ t of v : j. ^ mJ - 

2. insect the appropriate solvent mixture ( absorbing ibudb 

3. . ' • - : , 

4. x t r s - * 1 l - v ^ 1 
r ^ K p. ord . 

5. Repeat ?t> ps ? and 4 forpreowons of &0< , ^ ;. ;; 5< - <nd 2* es>a; 

6. t the vessel t i20 o €axid- repeat steps; ^dlSatpr sures ot b. 6 1 ♦ 
and 300 psia; 

7. i sanl s s i i < s * 

th vesse with the same araciv ^ « in ioj * * 
S . Set the piston position to each of tfce babies recorded m step 4 above; 
9. Ret c thept ss aire! - this is the total pa >riheai ine 

>\ rn ... 

.1 0. Calculate the acid gas partial pressure (i.e. the difference between the pressure in 

Step 9 and the target pressure of Step 4), 
bfeasarum the interact vohme of feg harrgl 

The position of the pistes was measured to an accuracy of 0.001 cm asmg 

Fine adjustments to the volume were made to account for acid gas absorption and to 

^ _ . . > : enmeratare. 

Adding, a o^'cdr J araeimf of absorbing fMri 

Once the vessel, was filled with gas, an Aidex TV: high-pressure (5000 psia) 
metering pump was used to inject a precise weight of absorbing fluid into the sealed 
vessel bv drawing absorbing fluid from a reservoir that was placed on a balance. A 

v > i r < ' » <• > - " - F <■ 

vessel. 

Temperature control 

. Two temperature controllers were used to maintain the gas at fee target 



WO >iU i>H2W< * ■ " 

~, UCv?l 0 C V 

arreL The into < fthei a-get 

s ; I raUive. 
5 I _ • 

Oh- pressure vas measured u s "' I r digi eressur gauges to an 

accuracy of 0.1 psia. 'T he pressure gauges accessed the interou of the barrel of the pressure 



10 , > i 

x 0, ^ _ „ . ^ \ > ^ J 

^ - f < -N > X 1 „ v\ 1 0„, 

. - v 4 s ' ' ., 0 N I, 
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A.mtise 


sv t % amine in 
•iK^s i.;«o rodd 


CO ; Absorptioa Cycle 
{moles/Hire) 


i 0-< Oesorpt ci 
s lib'* - 


Net C02 
\h.w prion 
i motes/btre of 
absorbing 
fluid). 












PM1VT ■ 


30 


3.3 


0.6 






50 


4.2 


0.0 


4.2 




75 


5.6 


0.3 


5.3: 




90 


2.4 


0.2 


2.2 




100 


1.0 


0.3 


0.7 












TMEDA 


75 


4.1. 


0,4 


2 -.7 












HMTET.A 


75 


3,1 


0.0 


3.1 


HMTETA 


50 


3,6 


0.0 


36 












Blend I* ■ 


90 


4.4 


0.0 


4,4 


B;er<*2** 


75 


4.4 


8.0 


4.4 












M.t>EA 


50 


3.8 


0.4 





*B.f ^ * m 1 7^ MCPA- ^ ' \ N ^ - . < 

**Bfend 2 - 2570 wl MDEA 4- 50% wi PMDETA. + 25% wt water 



It was found that the fol lowing absorbing fluids bad a better net CO- absorption, based 

N m\ in i. d , ,<-<-< 
Tnethyidiet . o - IDEA) 
10 amuh.Hjf.th. ^'^7'^ 

b> weight aq ie< is sohit * u ot lenamcthyiethyleiiediaffii ie { ' C 1 \), 5071 by weight 
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aqueous solution of iiMDET/p 50% by weight aqueous t , «. <> of 
wv*re * - x a -c A I v t>k-u. ard C.icj d : 
" ~J _» 

The resute presented m Table 2 were obtained using a gaseous stream 

*u-e<- - a >- - - n v - ^ „ \ ^ v > 

was measured at a temper inure of 120%: and a partial pressure of 65 psia. 
.a Aid 





wt % amine 

Pi ab ;or bkgilssM 


-'a Absasrptkm Cg'de 
UU<de pu-<5 


v g _ J . - -ptlOB C ; ek 


Net Hp 

(moles/litre of 

absorbing 

fluid) 












PMDETA 


30 


2.8 


0.7 






50 


4.4 


041 


4A 






6.2 


0.4 


S.8 




90 


3.5) 


0.2 






100 


2.0 


0.3 


17 












TMEBA 


75 


2.8 


0,4 


2.4 












Blend t * 


90 


5>4 


0.6 


4.8 


Bleed 2 s ' * 


75 


4.9 


04) 


4.9 












MXffiA 


50 


4.3 


0.2 


4,1 



It 

•♦Bkaod 2 25% wt MDE 5 m¥b DETA - 25% wt s utct 

It was found that the following absorbing fluids bad a belter net BX5 absorption, 
based oa eqmlibrlum eosdifions, ito a 50% by weight aqueous solur on of N~ 



5i^c- by <.vciea; aqueous solaria of pentamethjldietliylcnetn^bi (P 
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Claims: 

; - a process lor me removal oi an acm gas from a gaseous feed stream comprising; 

-ti^r* Lion ing the gaseous feed stream ina gas-dm d co mi v - 

s ' i ^reby at least : a portion of the acid, gas present k the gaseous 

stream is absorbed into the absorbing prodaee (a) a tdSmd gasemis stream 

N 5 duv , , content and (fe) ao-acid. ggs mk absorbing fluid. wlisrcia-ttie 
absorbing .fluid comprises an aqueous soktioB of at least one tertiary aikyiamine 
wherein, the v s - u of Tertiary aikyiamine in die aqueous solutiors is above 60% 
ei * P 1 he range 62.5 to 9' * <» by weight md the ternary ikylsmx 

diamines of formula I 

m\ o\odK : d \\(d~ v I 

) v f aiiud II 

R i 2 N(CR 2 i NOl/CRi? N R } - n 

md te tram < mm 

0 K S ■ ,R m k K ^ P .CP* k m 

- -a^i \ • ^;ut M-b/ 1 < t\to >ct! r C i f ' t \J eo 
methyl, ethyl, m r t i-propyi ndautyL i-butyi or 'la each Il ? is isdependeotry a 



, ,,-ac ' ^ 

^ V, > T > =t * - > ^ ~ t cid gas ris h absoi bmg flu a at rtn >s >h si 

< B.) a ftger^at.oA - ^ - ■ ,^ ^ ggs , s , fe , art . d and an acid gas 

1 

2. ^ process as claimed m Claim > 

aJkvkmine m the aqueous solution is in ft* flange 70 to 80% o> *^s~ ^ . 

> " ^ ^ , ^ fr.r &e removal of an -as iron a g~ < - * 

..^pofbimgingthegaseoasfcedstreammto gas-Uq. d contact *ith 
' ' , ^ tot a portion of the acid gas presem in the gaseous 

* 

havin ■ ? ascor>tctuana(t);anacK^a • 

absorbing fluid comprises an aqueous solute of at one te« 
selected from the group consisting of; 
3 diamines of ibnnalal 

n n-prop: i-propyl, n-butyi 5 i-butyl or t-butyl or, al nu 



25 



™ t . i <o n r. ten ituui *n* a feterocyche - - ^ ^ ^ 
, * r -erd.U* a hydrogen or a C - C ^ ' *■ ^ " 5 elo ^ 1: ' 
"J * ^ Z\ oL of ±o i * K i ^ ^ ^ — 1 ^ ^ ^ ' 
mteger from 1 to * preferably 2 to 4; 



30 

tnaniuies of formula Ha 
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< y er.iwh mprojg 

^ V n " nUt) '' L , ~ butyl or l ~ bm >^ sach R> ™ ^ , \ a substituted or 

or t-butyl - alternatively, fee n \ ? /ouos together with tbo nitrogen atom form a ' 
a C 5 - Cfe alky! group, preferably methyl or ethyl, and each of the CRRR groups am 



lib 



Yl, rv- 



uusnbsi 



yl, B-Miyl, i-butyl or t-butyl; eacn R r |s Mependestfy & substituted or 
C 2 - C4 alky! selected fern ethyl, n-propyl, i-propyl, n-butyl, i-butyl and t- 
buvyi or, ak,mar . ely. the m> R< groups together with the nitrogen atom form a 
heteroeyclie ring, for sample a pyrrole ring; R~ and R 3 ate indep^fetlv a hydros or 
* v -o o^h 3 merayloretb] and each o' t R F 

same or different and n is an momer from i to 4 S preferably 2 to 4; and 

triamines ox formula v 

(R^NCCJI^NIRXCR^MCR 1 ), Ik 

-here R is independently a substituted or unsubstituurf i - C 4 alky], preferably methyl 

butyl; each R is odbpenfe 
^tmmc or unarmed , - Ch a . preferably methyl, ethyl n-propyi, i-propyl 
u-Sutyl. i-butyl or tfemyl ahemafo ch . me two R group, together the nitrogen 

o * - v g ^ ^ 

Cb - C, aiky] group, preferably methyl or ethyl, and each of the CRoR* groups are the " 
neor > ni 3fi « r ^miro4 preferably 2 1 i 

urn terramines of fonnuia IS 



m ,thyl 5 t WW - - ^ ^ or£feably methyl, ethyl n~poyyl 

n-buxyl. Kit : ^ — ■ ^ ^ ; ,y and oy e. mcete- 1= \ 

, , , ♦ 1 ^ ^\ 

< are the same or different ^ n is an integer * * ^ * ^ 

~sam comprising fee acid ^ - wrateuaou*.. . 
" PieSUrS Wfieie ? < ^ - „d recvded for c in the absorption ,v:r, . 

* 1 " " s , v P^cO <-e,-n: ~ - 

4, ^ process foi the rcsre- 1 ( ^ 

« ofbringuigtbe g*eo«s Jfctf * 

bir, * c s he rb> at lea* a rori^ of fee k 

, 4 Vd sas e<Hstea*Md#a» acid gas nca abwuaa* * ~. 

. 0 selected to the group consisting of: 
diaminesof formula i 

X 

J5 tilaminesoffamiulall 

and thiamines of formula IS 



20 



where each R is . < v. ^ a substituted or imsubshtuted Ch - Ch albvh preferably 
methyl ethyl n-propyl b-propyh nhnuyh imutyl or t-buwU . N is independently a 
substituted or iiasubsdtuted C ; - Cb alky], preferably methyl, ethyl x ~ m r npropyg 
r.u v.p* nbu^ 1 ^ : o a c ^ , * ^ \ O o. ' 1 - * 

M " - W - ^ " ! " b \ - * H< " , * 

- 5 ^ " * c f + i v r * k b <N 

^U-M. , a * f , ^ 

.v^neo t s - ~ i A > ^ t t t s - ^ _ - s iK < T , _ v 4 

preferably 2* sad 

- - " x N c^y a gaseous st- <. . - a , , 

hltaatedom , \ , ^ ou !< ^ _-'c t n. x use Is the 

absorption step. 

• 5 - A process as claimed in Claim 4 wherein tie acid gas rich absorbing fetid is 
eeateo id the regeneration step at a pressure of at least 3 kg/crrr (absolute). 
6- A process as claimed m Claim 5 wb&tem the acid gas rich absorbing fluid is 
v <*^ " ^ i o^ta pre^r&ofiessthan 10 fcg/em s (absolute). 

v. n Claim 6 where\ „ , » 

> } r at a p^Covc s m tK mugc ? ! tit 

8 - - » n r c:n'n vt 

step ;s earned out at a temperature of 'from 20 to 70 c C. 

9,. A process as claimed in any one of the preceding claims wherein the acid gas 
nch absorbing fluid is heated in the regeneration step to a temperature of at .leasr IQOAh 
1 0. A r n v: x * , t g ? _ ^ <e> 

selected f;^ , . , v , -J r o< • ■ viiphide, 

1L * t i\, e -e 

reed stream is a * s \ n gaseous feed stream having a pressure of at. least 1 5 

U^ v. i, ,!' 

12. A process as claimed in any one of claims 1 to 10 wherein tro osseous feed 
^ -ei, s o< - t<. _ jo * n r _ s n ^ _ ^ t lT o t ^ T 

abs ate uid "\;gN,.' ent >f at eosi 1 5 ( b> ye lun t 
, 13 - N s ?eurtro ? ^ ^ V • m " rbon dio>Jde in the 

refined gaseous stream is less than 2 % by volume. 



issous stre; 50 ppi r is&s 
15. A process as ciamisa m any on* '-- 

hydrogen s -* < r Che gaseous feed mmc i- ar w 0.01% by ^ o . , 
> , as eUimul in Claim 15 *ho,rc the amoum u! oyorogeu smmuu, ,:, 

1 7. A. process as claimed r any one of the preceding claims wherein the mmvtt o 

least o wnere t> -• l^-ak/ a «*4*^«- • 


^ v v ci .ration sief h d i ! 4 x 

■ q A process a* claimed In an> one oi fee a < ceding cia n s * a T . in tl « >-> * 

<,«■ , « t - oe.rmemeJi 

fluid U 3Ii aOUeOUS fcOiUi-iUls Ol a> *U " , , , % 

coasc ; ncgof ierratncmyktliyle lie diannnc. m,KU: ^ - u u * * 

propaneduiwe umme - ?r ^ ~ 0 ' ^ ^ K x 
Mra^y^M«^W^> tefeaethy 1 -- 1 ,o ouianoeuumraa t,iraethyl- I 
. Ul eo no pen, ^ethyldiethylenetri^me, pemtaetEyidle^yleneru^.rc. 
; nentaitu I mid propylenetrimune, pentaHie^yH^MBoetlrylV] - -I rop« etriar i - - 
hexameiivoiirK-ravIenetetraiaiae acd h«scac&^tnefeyi«Jtetramine. 

B fee ccccectrat 

of levtiary alkyiauime in the aqueous solution is above 60% r> r«"«^'v - 

rJ v -» t t , ^c^/ mm*o ! ? ''{jioSO/o 

S 2i. .4 process as claimed in any one of the preceding claims when; 
cmiuhoo further comprises an absorption promoter. 

••>r ' ^ ^ess &s daimed in any one of the preceding claims therein me aqueons 
solution cere, rue- . , . i .b-rbrat eca*. from me group consisting ofN- 

m 23. A process as claimed in Claim 22 wherein the concentration of the mrmer 
absorbent m the aqueous solution is in the range 1 to 40% by weight. 
M * 0 ^ >t!> - mm «- ^ ^ mm<wmc an mJ , s from 3 ^ro 

llo coumo mo. compdsmg at least one ternary alkylate selected mm ±c 



•cue on s 
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group consisting of: 

diamines of fommis I 

-nua.ir.cs o hj!j H 

(R i ) 2 N{CR 2 R\Nm)(CR 2 R 3 ) a N(R 5 3 2 IT 

and tetranim.es of fo.rara.k- .10 

<R 11 B R ),N(R)(CH K fisNi'R (CM ) S N(R h JR 

where each it is independently a aabstimted or ar.sabsmT.vd C : - C< alky], preferably 
methyl, ethyL pieryk i^oopyl, n-butyl, i-butyi or t-butyl; each R T is .independently a 
substituted or unsubstituted CO - C 4 alkyl, preferably methyl, ethyl fc-propyl, i-propyi, 
ndmtyg Obutyl ort-buty! or, aKraaatively, the two R? groups together wife the nitrogen 
atom form a b \ n q die ring, &r example a pyrrole rirg: R 2 and R. 3 rs depem c 
hydrogen or a C ; - C 4 alky! group, preferably methyl: or eibyl, aad each of the CR 2 R 3 
gro .ix are die same < j different and n ao integer from I t6. 4, preferabh 2 ft * 
>■ - °" »* v r s pre 0 r: ed «r at R" and R ? are each hydrogen and nis m integer from 2 to 4, 
Jreferab e ■> i t 

pm.'tatw - xq o N v weigho more preferably 70 to §{>% by weight. 
^ - sfi er comp.ris« sorption promoter 

26 - vu ! a as claimed «b - * le-eii &e 

, mi w i, „ s - „ g- -s . - m., at oO'tt r ; eered - f no - x o rm> , ye t « \ 

x *. » « <« * < _ v iMDEA), methanol amine, and potassium carbonate. 
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